Time course of endothelial dysfunction and myocardial injury during coronary arterial occlusion.
The time course of the effects of permanent myocardial ischemia without reperfusion on the coronary vascular endothelium and myocardium were investigated in anesthetized cats. The left anterior descending (LAD) coronary artery was occluded for 1.5, 3.0, 4.5, or 6.0 h. Coronary rings from the ischemic LAD and the nonischemic left circumflex (LCX) arteries were tested for their responsiveness to the endothelium-dependent vasodilators acetylcholine (ACh, 0.1-100 nM) and the calcium ionophore A23187 (1-1,000 nM), and the endothelium-independent vasodilator sodium nitrite (NaNO2, 0.1-100 microM). Vasorelaxation was not significantly impaired in response to ACh after 1.5 h of ischemia and only moderately impaired after 3.0 h of ischemia (63 +/- 5% of control). However, after 4.5 h of ischemia the ACh-induced response was decreased to 33 +/- 4% of control and further declined to 31 +/- 4% of control after 6.0 h (P less than 0.001 from 1.5 h). There was no significant decrease in LCX ring vasorelaxant responses to vasodilators at all times, and the LAD rings only showed a moderately decreased response to NaNO2 after 6.0 h of ischemia (82 +/- 4% relaxation, P less than 0.05). Transmission electron microscopy revealed very little endothelial damage at 4.5 and 6.0 h, with only some subendothelial swelling noted. Damage to the myocardium did not become significant until after 4.5 h of ischemia, and cardiac myeloperoxidase activity, indicative of neutrophil accumulation, was not significant at any time.(ABSTRACT TRUNCATED AT 250 WORDS)